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The main results obtained during the campaign are presented here and are considered with respect to two main questions:
Have the particles particular physico-chemical characteristics at canopy level and are these characteristics useful for modelling purposes or for emission inventories validation ? Are IOP situations (described hereafter) leading to a specific signature in terms of particle characteristics ?
Experimental campaign and methodology
The experimental zone of the ESCOMPTE program covered an area of 120x120 km centred on the "Marseille-Berre" region, including an important coastal zone (Fig. 1) . This region is characterised by the presence of numerous industrial and urban sources of primary and secondary pollutants and by specific summer meteorological conditions, mainly anticyclonic with strong solar radiation, both aspects leading to a high probability of photochemical pollution events (Cros et al., 2004) . The study of these photochemical events was one of the two main objectives of the campaign and, when favourable conditions for photochemical processes were forecasted, Intensive Observation Period (IOP) was decided. Four situations: 14-15 June (IOP 1), 21-26 June ) and 2b (24-26)], 2-4 July (IOP 3) and 10-12 July (IOP 4), corresponded to these conditions.
Experimental set up
The building where the urban measurement station was installed is located along a one-way street canyon (Rue St Sebastien) and nearby (100 m) a two-way road (Prado avenue), both www.intechopen.com
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with intense traffic (Fig.1) . The measurement station was installed on the roof of the building, 30 m above street level, and composed of one Scanning Mobility Particle Sizer (SMPS TSI : 3071 classifier and 3022 CPC) measuring between 14 and 720 nm, one optical counter (Royco) between 0.5 and 15 µm, two TEOMS (Rupprecht and Patachnick) with 1 and 10 µm cut-off inlets (heated at 50°C) and one aethalometer (Magee Scientific AE 14) for quasi-real time BC concentration measurements. A total filter and two cascade impactors (a 6 stages "High Vol Sierra" between 0.5 and 10 µm and 13 stages low pressure "Dekati" between 0.03 and 10 µm) were used to collect particles on filters for chemical analyse. Meteorological parameters were locally measured with an automatic station while radiative measurements were provided by a specific system located on the roof of a neighbouring building. One Aeronet station was also installed during the experimental period. Gas measurements (CO, NO x ) were taken at street level on the Prado avenue, by AIRMARAIX (now ATMOPACA), the local air pollution network.
Data acquisition
All these systems were systematically run during IOPs but also outside these specific periods, except the Dekati low pressure impactor. The SMPS and the optical counter provide number concentrations and size distributions in their specific size domains. Each one was set up to give one concentration and one distribution every 15 minutes, resulting from the average of 3 successive scans lasting 4 minutes each. Every 30 minutes, two mass concentrations (µgm -3 ) were available with the two TEOM. The aethalometer provided one BC concentration (ngm -3 ) every 3 minutes and five successive values were averaged to obtain one measurement every 15 minutes. In order to obtain enough material for the chemical characterization and according to their respective flow rates, the total filter, High Vol and Dekati impactors sampled 3, 6 and 10 hours, respectively. The black and organic carbon contents were determined by the 2-step thermal analysis method (Cachier et al., 1989) of the total filters, generally two, daily sampled . The ionic composition was determined by chromatographic analysis (Putaud et al., 2004) of the filters impacted with the "Dekati" low pressure cascade impactor.
Results and discussion
PM mass concentrations
PM10 and PM1 concentration measurements started the 16/06 and 18/06, respectively, and were then monitored during the whole campaign. Over the 16/06 -13/07 period, the average PM10 concentration (Fig. 2a) is (28  5) µgm -3 , a value of the same order as those obtained in various European urban zones, generally comprised between 20 and 45 µgm -3 (Harrison et al., 2001; Perez et al., 2008; Pey et al., 2010; Putaud et al., 2004; 2010; Schwarz et al., 2008) , according to the site (kerbside, downtown, suburbs), the season or to specific meteorological conditions. Averaged over 24 h only, the concentration varies between 11 µgm -3 the 18/06 and 61 µgm -3 the 06/07. During the campaign, PM10 concentration passed once only (06/07) beyond the EU standard 24-hour limit value of 50 µgm -3 , but reached, punctually, higher values : 131 µgm -3 at 16:00 and (91,5  19,2) µgm -3 between 10:00 and 19:00, on July 6, a "non-IOP" day. The PM1 mean concentration ( fig. 2b ) over the 18/06 -13/07 period is (17.5  2.1) µgm -3 and varies between 7 and 26 µgm -3 when averaged over 24 hours. These values are comparable with those obtained in Barcelona and reported by Viana et al. (2005) , Pey et al. (2010) between 7 and 20 µgm -3 , or by Gugliano et al. (2005) in Milano, around 15.3 µgm -3 in summer. Nevertheless, as for PM10, PM1 punctually reached higher values: 56 µgm -3 at 06:00 on June 22 or (35.6  3.7)µgm -3 between 7:00 and 13:00 on June, 30. It must be noted that the higher concentrations were not recorded the same day than those of PM10 but, as for PM10, during non "IOP days". This shows that the IOP conditions do not correspond to a systematic enhancement of PM10 and PM1 concentration, and that PM10 and PM1 may evolve differently. 
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Analysed over 24 hours, PM10 and PM1 present both a strong increase (around 50 % to 60 % of the background values) in the morning, around 7:00 to 8:00, linked to the traffic rush. But both are also characterised by large daily variations, during and outside IOP periods. For PM10 the standard deviation represents, in average, 47% of the mean daily value and reach 67% on July, 4. The corresponding values for PM1 are 36% and 54% on June, 22. Despite the fact that PM10 includes PM1, sometimes PM10 increases while PM1 decreases and conversely (Fig. 3) . In the first case this means that coarse particles (> 1µm) are mainly generated and, conversely, that fine particles (<1 µm) are generated in excess, in the second case. This simply confirms that the main PM10 and PM1 sources are different. The PM10 and PM1 concentrations depend also highly on various other factors, of which the meteorological conditions. Indeed, both wind and humidity affect differently the fine and coarse particles.
The daily comparison between the mean values of concentration and wind velocity (V), (Fig. 4.a) shows that PM10 and V are not correlated (R 2 = 0.01), that PM1 decreases slightly when V increases (R 2 = 0.41) whereas the coarse fraction (PM10 -PM1) tends to increase with V (R 2 = 0.58). This indicates that the wind velocity tends to disperse the fine particles (< 1µm) more efficiently than it generates or raises up to the canopy coarse particles, leading to the non-correlation PM10-wind velocity.
On the other hand, the PM-humidity relationship shows (Fig. 4b ) that the fine particles are more humidity dependent (R 2 = 0.54) than the coarse (R 2 = 0.10 only), indicating a less hygroscopic character of the larger particles. 
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The comparison between the fine and coarse fractions is generally made through the study of PM2.5/PM10 ratio (Harrison et al., 2001; Keywood et al., 1999; Putaud et al, 2010; Querol et al., 2004; Van Dingenen et al., 2004) and more rarely through the PM1/PM10 ratio. In our case, the PM1/PM10 ratio varies mainly between 0.5 and 0.7 leading to an average value over the whole campaign of (0.60  0.12). These values are in accordance with those of Gugliano et al. (2005) in Milano, around 0.60, but slightly greater than those of Keywood et al. (1999) for six cities in Australia (0.50  0.08) or those by Viana et al. (2005) , between 0.33 and 0.54 and Perez et al. (2008) between 0.42 and 0.48, both in Barcelona. However, this ratio reached during the campaign higher (0.85 the 20/06) or lower values, (0.3 the 06/07) and increased slightly (0.69  0.06) during IOPs 2 and 3, indicating a tendency for IOP periods to produce more fine particles.
By comparison, the average PM2.5/PM10 ratio calculated by Putaud et al. (2004) from measurements in various European regions including rural and urban sites is (0.73  0.02), but it is précised (Putaud et al, 2010 ) that this ratio may vary between 0.4 and 0.9. These large variations make the comparisons difficult but our PM1/PM10 values are not very different of the PM2.5/PM10 ratio, showing that the (PM2.5-PM1) may be estimated around 10% only of PM10 in our situation. This estimation is comparable with the Pey et al (2009) value (15% in urban background in Barcelona) and Querol et al. (2004) values who found that the PM2.5-1 contributed between 9 and 21 % to PM10 in their study in different locations of Spain.
Nevertheless, in order to better compare the relative importance of the fine and coarse modes, we calculated the ratio PM1 / (PM10 -PM1) for each of the 24 days with available data. The results plotted in Fig. 5 indicate clearly that, in our situation, the fine mode dominates largely, in mass, the coarse mode. Averaged over the whole campaign the ratio is (1.9  0.8) but it may reach in some cases higher values (3.3 the 21/06 or 5.1 the 20/06), while it is < 1 for only three days. The fact that the measurements are realised at the canopy level may partially explain this result since the coarse particles are more efficiently deposited and/or less efficiently raised up than the fine particles, in particular during the night and periods of weak winds.
Chemical composition
Carbon compounds
Elemental or black carbon (EC or BC) measurements were everyday available through the use of the aethalometer. In parallel with the aethalometer measurements, EC and total carbon (TC) were also daily available through total filters analysed by the thermal method (Cachier et al., 1989) . We dispose also of one set of "Dekati filters" sampled during the 23-24 June, in the middle of IOP2, allowing in that case the study of EC and TC mass distribution. Organic carbon (OC) was deduced from the previous values (OC = TC -EC).
Over the whole campaign, the average EC concentrations measured by the aethalometer and deduced from the filter analyse are comparable, (2.93  0.73) and (2.75  0.92) µgm -3 , respectively. The TC concentration obtained from the filter analyse is (9.11  2.38) µgm -3 , the corresponding OC value is thus evaluated at (6.37  1.95) µgm -3 . As for PM1 or PM10, to compare our TC and/or EC measurement results with the large number of those realised in various places in the world is quite difficult because of the specific conditions (meteorological, season, site, duration) that characterise each measurement.
Our TC values are nevertheless comprised in the wide range of those obtained in similar sites (urban or urban background) and summer season, which vary between 4 to 5 µgm -3 in Aveiro (Castro et al., 1999) , Helsinki (Viidanoja et al., 2002) , Belfast (Jones and Harisson, 2005) or in Oporto (Duarte et al., 2008) and higher values around 19 µgm -3 in Seoul (Kim et al., 1999) or Hong Kong (Ho et al., 2002) . The EC/TC ratio is equal to (0.31  0.08). This ratio is higher than the one (0.17) reported by Pey et al. (2009) for regional background sites in the west coast of Spain but equivalent to those reported by Viana et al. (2007) concerning measurements in Amsterdam and Barcelona, or by Jones and Harrison (2005) in the centre of Belfast and of the same order than those generally found in measurements carried out in similar urban zones, comprised between 0.22 and 0.38, and reported in Ruellan and Cachier, (2001) , Yttri et al. (2007) or Harrison and Yin (2008) . For the IOP days only, the results are slightly different. The EC, TC and OC concentrations are respectively (2.72  0.94) µgm -3 , (10.37  2.59) µgm -3 and (7.65  1.97) µgm -3 , while the EC/TC value is 0.26  0.07. The tendency for IOP days is thus an increase of the OC concentrations and, consequently, a decrease of the EC/TC ratio. This tendency is logical since the IOP days are favourable to photochemical processes that favour secondary organic aerosol formation and thus the increase of the OC concentration that is partly composed of secondary organic aerosols.
Water Soluble Compounds (WSC)
Seven sets (6 days and 1 night) of 13 filters sampled with the Dekati impactor during IOP1 (14 and 15/06), IOP2 (22, 25d, 25n, and 26/06) and IOP3 (02/07) periods, were analysed by www.intechopen.com
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ionic chromatography. The amount of the different water soluble compounds in PM10 and PM1 was obtained by summing, for each set of 13 filters, the concentrations measured on each one. Averaged over the 7 samples, nss sulphate (nssSO 4 ) is the most abundant (5.7  2.3 µgm -3 ), followed by sea salt (3.81  1.19 µgm -3 ), ammonium and nitrates in equivalent amount, (2.9  0.4 µgm -3 ) and (2.8  1.1 µgm -3 ), respectively, then by the main crustal elements [nss(Ca + Mg + K)  1.4 µgm -3 ]. These values are of the same order than those obtained in Barcelona (Viana et al., 2005; Perez et al., 2008) or in other coastal sites in Spain (Querol et al., 2004) . These average values hide however the large variations observed on some occasions. The 25 June (IOP 2b) the nssSO 4 and NH 4 concentrations reach respectively 8.7 and 4.22 µgm -3 , while they are of 1.91 and 1.09 µgm -3 only the 22 June (IOP 2a). Inversely, the sea salt concentration is maximum (5.5 µgm -3 ) the 22 June and of 3.8 µgm -3 only the 25 June. These variations result mainly from the very different meteorological conditions of these two days. The 22, the average humidity during the sampling time is 41.8% only while it is 78.5% the 25. The wind velocity is 5.5 ms -1 in average between 11:30 and 17:30 the 22, and of 2.7 ms -1 only the 25 for the same period. Moreover, the mean wind direction the 22 corresponds to a situation of sea breeze leading to an enhanced production of coarse marine aerosol while the direction is more continental the 25, coming mainly from the industrial Fos-Berre zone.
Mass chemical distribution
The use of the cascade impactor allows the study of the mass distribution of the water soluble compounds for the 7 samples available and of the carbon compounds for the 23-24 July set of filters. 80% of EC and 69% of OC are found on the fine mode (<1µm). Our results (Fig. 6) show that the EC distribution is monomodal and centred on the accumulation mode on particles of diameter comprised between 0.25 and 0.4 µm, while the OC distribution tends to be bimodal with two relative maximum at 0.25 and 2.5 µm, respectively. Nevertheless, that distribution must be considered as indicative because they are deduced from the analysis of one set of filters only. 
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For the water soluble compounds, the analyse shows that 100 % of ammonium and 94 % of nss-sulphate are found in the fine mode and for the major part on particles of diameter 0.3-0.4 µm. Sea salt and crustals are classically found on the coarse mode, both at 80 %, on particles of diameter 1 and 5 µm, while nitrate is spread over the whole range but mainly, at 64 %, on the coarse mode (Fig.7) . Concerning NO 3 it must be noted the fine particle amount is mainly due to the distribution obtained during the night (25/06) and that its distribution in the coarse mode tends to be bimodal with two maximum around 2.5 and 7 µm. In Fig. 8 are reported the relative percentages of the compounds analysed for PM10, PM1 and PM1-10. 
86
It can be seen that for PM10 (36%) as for PM1 (41%), TC (OC + EC) is by far the major contributor, followed by nssSO 4 , 20% and 29%, respectively. For PM1-10, sea salt becomes the major contributor (30%), followed by TC (28%). Compound by compound, the four more important are OC (27%), nssSO4 (20%), seasalt (14%) and NH 4 + and NO 3 (10%) for PM10, OC (29%), nssSO 4 (29%), NH 4 (15%) and EC (12%) for PM1, seasalt,(30%), OC (23%), NO 3 (18%) and crustals (14%) for PM1-10. The comparison between the three distributions shows that, for PM1, the relative parts of carbon (EC and OC), nss SO 4 and NH 4 increase, while NO 3 and sea salt decrease, confirming simply that the first compounds are mainly distributed on the fine particles and conversely for NO 3 and sea salt.
Correlation between WSCs
We calculated ( It is clearly the case for NH 4 and nss SO 4 that are, except the 26/06, both localised on particles of diameter comprised between 0.3 and O.5 µm and classically linked as (NH 4 ) 2 SO 4 . It is also the case for Na and NO 3 the 14 and 15 June, associated as NaNO 3 in coarse particles or Na and Cl (NaCl) the 22 June, also on the coarse mode. On the contrary, when R 2 is weak, the two compounds are distributed differently (coarse and fine). However, even when R 2 calculated over the whole size range is weak, it is possible that the corresponding compounds be associated only in the fine or in the coarse mode. For example, R 2 calculated for NH 4 and NO 3 over the fine mode only, reach values > 0.90 the 14/06, 15/06 or 25/06 of June, indicating the presence of ammonium nitrate in the fine mode. The 26/06 is characterised by a weak ammonium-nss-sulphate correlation (R 2 = 0.44) and no ammonium-nitrate correlation. According to wind direction and back-trajectories, the air masses on that day were exclusively of marine origin that could explain the weak correlations, as it was previously noticed in the same region and under similar conditions by Sellegri et al. (2001) .
Particle concentrations and size distributions
During the campaign, the SMPS system was set up to provide one average Size Distribution (SD) every 15 minutes, derived from 3 SD lasting 4 minutes each. From these SD, other parameters were deduced (total concentrations, day average SD,…), according to the analysis conducted. Total dN or dN/dLogD concentrations were obtained by summing the concentrations measured for each size range. In Fig. 9 are plotted the day and night average of the dN concentrations obtained at the canopy level for 17 days and 10 nights during the campaign. Fig. 9 . Plot of the day (black stars) and night dN average concentrations (with standard deviation) recorded during the campaign.
These concentrations vary mainly between 0.75.10 4 and 1.4.10 4 cm -3 , except in two occasions. The 18/6 and 19/6 the concentrations are lower because these two days are characterised by strong winds [(8  1) ms -1 in average against  2 ms -1 for the other days] that disperse very efficiently the fine particles, as already noted for the PM1 concentration. The 21/6 and 22/6, which are the first days of the IOP2, the concentrations are on the contrary higher. Averaged over the whole campaign the concentration is (1.3  0.5)10 4 cm -3 including the 4 specific situations mentioned before or (1.3  0.2 ).10 4 cm -3 , without. This value, that may be considered as the background value at the canopy level for the corresponding period and site, is of the same order than those measured in Prague (1.18 10 4 cm -3 ) by Salma et al. (2011) , in Augsburg (1.22 10 4 cm -3 ) by Birmili et al. (2010) or in other urban sites (London, Leipzig or Milano), comprised between 0.7.10 4 and 2.4.10 4 cm -3 ) and reported in Putaud et al., (2004 Putaud et al., ( , 2010 . Our value is however largely lower than those measured at kerbside, which vary between 4.0.10 4 and 6.0.10 4 cm -3 , Putaud et al., (2004 Putaud et al., ( , 2010 or by Yue et al., (2010) , 2.910 4 cm -3 in average in Ghangzoua, during summer pollution episodes. This simply shows that, in urban zone and in summer season, the particles produced by the traffic at street level are partially dispersed before reaching the canopy and that measurements made at canopy level are likely more representative, as input values for regional models, than results obtained at street level. It must also be noted that IOP days, as it was already the case for the PM measurements, do not correspond systematically to the higher concentration values. Indeed, the concentrations obtained during the IOP1, 2b and 3 are of the same order than those of "non-IOP" days. 
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If these daily average values give a quite good indication of what is expected at the canopy level of a great coastal urban area in summer and may be considered as useful input values for modelling purpose at local and regional scale, or for comparison with particle emission inventories in urban zone, they hide nevertheless the large variations that occur generally during a day.
In Fig. 10 are plotted the background estimated value ((1.3  0.5)10 4 cm -3 -dot point line) and the variations recorded, as an example, the 21 June. Two parts, marked by ellipse on the figure, are typical and detected every day. The part 1 corresponds to the morning traffic rush characterised by a strong increase in concentration detected at roof level between 7:00 and 8:00. The part 2 corresponds to the period of lowest concentration due to the conjugate effect of wind speed increase (from  2 ms -1 in the morning to  4 -5 ms -1 in the afternoon), often linked to the afternoon sea breeze regime, and the vertical development of the boundary layer that disperse very efficiently the particles. Fig. 10 . Example of 24 hours evolution of the fine particles concentration. Ellipses blue and pink mark the maximum and minimum daily observed. The black rectangle mark a specific case of secondary aerosol production.
The peak around 12:00, discussed in detail in Despiau and Croci (2007) , is more specific. It is independent of any traffic rush but corresponds to the signature of secondary aerosol production process that occurs in special conditions of wind direction, humidity and radiation. For the six days where that specific peak was detected (hereafter "SPD", Secondary Production Day), the dN average concentration is (1.12  0.7)10 4 cm -3 while it is of (1.05 0.4)10 4 cm -3 for "normal" days (hereafter "ND"). These values remain of the same order than those indicated in the previous paragraph. This means that the diurnal average values remain practically constant, even when a specific process occur, and then do not allow to consider short time variations. Indeed, during the morning rush, the mean of the 0,00E+00 concentration maximum is around 3 times the previous value: (3.3  1.7)10 4 cm -3 while during the afternoon the concentration is only one half of the mean diurnal value.
The dN or dN/dLogD shape of the particle size distributions gives also useful indications about the characteristics of the particles. In Fig. 11 are reported the averaged size distributions obtained during the night (9 nights between 20:00 and 06:45), during the 6 days with secondary production (SPD) and during the "normal" 10 days (ND). The normal and secondary production days differ mainly by their diameter mode, (93.0  15.5) nm for ND, (40  4) nm only for SPD. On the contrary, the mode concentrations are of the same order (1.24  0.5) 10 4 cm -3 for ND, and (1.46  0.94) 10 4 cm -3 , for SPD. In-between (ND) and (SPD) is the average night distribution with a mode diameter about 55 nm and a concentration around 1.3 10 4 cm -3 .
The size distributions corresponding to the specific periods illustrated by the Fig. 10 are also characteristic and largely different from the mean size distributions of Fig. 11 . Fig. 11 . Plot of the mean size distribution corresponding to "normal" days (ND), "secondary production day" (SPD) and night.
Since they have been presented in details in Despiau and Croci (2007) we just summarize here their main characteristics. The size distribution of the morning traffic rush are characterized by an increase (factor 3 to 4 with respect to the background values) in concentration of the whole size range of fine particles leading to a monomodal SD with a diameter mode around 100 nm. For those corresponding to the secondary production process, only the concentration of the particles smaller than 70 nm increases (factor 4 in 30 to 45 minutes) leading to a peak around 35 nm in average, Fig. 12 . 
Discussion with regard to an "urban signature"
All the previous results come from measurements realised at the canopy level. They are obviously a mixing of local urban sources and conditions, and of regional transport from the surroundings, that may be, in our situation, as different as marine or anthropogenic origin. It is then difficult to separate precisely the relative influence of the different sources but we estimate that the results obtained reflect quite accurately the main physico-chemical characteristics of the particles at that level and under the specific conditions described.
So, considering the two main questions asked in the introduction, the results obtained show clearly that there is not a specific physical signature corresponding to the local IOP conditions. Nor the PM10 and PM1 mean concentrations are significantly different (larger or smaller for example) for IOP or non-IOP days. The mean number concentrations or size distributions are not either different. We detected a normal tendency for enhanced concentration in OC during IOP days but without conduct to mean concentrations significantly different (7.67  1.97 µgm -3 against 6.37  1.95µgm -3 ). We cannot conclude about the WSC chemical composition since we measured only during IOP days but it seems unlikely that the chemical composition be very different, except perhaps for compounds that would mainly result, as OC, from strong photochemical processes.
It is nevertheless possible to describe the main physico-chemical characteristics of the aerosol particles at the canopy level of a great Mediterranean conurbation, in summer. These local conditions may appear restrictive but we believe that similar conditions may be found at least in the Mediterranean area where various great cities are coastal cities (Barcelona, Valencia, Genoa, Roma, Athens or north African cities, …) and probably in other coastal regions in the world where conditions leading to photochemical processes would be fulfilled. For modelling at large scale and over long periods and probably to compare with emission inventories at urban zone scale, the order of magnitude of the mean values obtained should be useful. They may be summarized in terms of PM10 and PM1 concentrations around 28 and 17 µgm -3 , respectively, number concentration around 1.3 10 4 cm -3 and a unimodal size distribution with a diameter mode around 100 nm. Always in terms of order of magnitude, the concentrations of the main elements may be estimated at 10 µgm -3 for carbon compounds (7 µgm -3 for OC and 3µgm -3 for EC), 6 µgm -3 for nss SO 4 , 4 µgm -3 for sea salt and 3 µgm -3 for ammonium and nitrate. Ammonium and nssSO4 are distributed over the fine particles, sea salt mainly over coarse particles while nitrate and carbon compounds are spread over the whole size range.
However, if more precise information are needed for modelling at local scale and/or short time period for example, or to verify estimations of inventory emissions at short time scale, the previous average data become unreliable. It is then necessary to take into account specific characteristics like those linked to the morning traffic rush, the afternoon decrease, the secondary aerosol processes or very particular meteorological conditions. All those particular situations last about 2 to 3 hours and are characterized by very different values of PM or dN concentrations, shape of size distribution or mode diameter. Inversely, a significant modification of the chemical composition over the same time scale is quite unlikely since this would suppose a change in the sources that supply the particles and because the chemical modification of the particles is a process much more slow than dN or PM concentration variations. During the morning traffic rush or the SPD events, the dN and PM concentrations will increase strongly while the corresponding sources do not change.
Nevertheless, the meteorological conditions play a crucial role that must be accounted for, especially at local scale. The wind velocity and the vertical development of the boundary layer will influence the afternoon decrease. The wind velocity and direction will contribute to the transport over the city of particles from different origin (marine or industrial in our situation). The amount of radiation will influence the production of secondary aerosols while the humidity will influence the mass concentration or the chemical composition. So, except for the morning traffic rush that is well characterized whatever the meteorological conditions, most of the other situations must be envisaged only after considering the main meteorological conditions: wind velocity and direction, radiation and humidity.
Conclusion
The measurements carried out in urban zone during the ESCOMPTE campaign allowed us to study, at roof level and summer season, the physico-chemical characteristics of aerosol particles.
PM10 mass concentrations are characterized by strong daily variations, they may sometimes evolve in opposite sense and the fine mode (D p < 1µm) is largely dominant in mass compared to the coarse mode. The fine particles are more dispersed by the wind and are more humidity dependent than those of the coarse mode.
During the campaign, the OC concentration was the higher, followed by nss sulphate, sea salt, ammonium nitrates and EC in equivalent concentration and finally by the main crustal elements. EC, nss sulphate and ammonium are found on the fine mode, sea salt and crustal elements on the coarse mode while nitrates and OC are spread over the two modes. The OC concentration tends to increase in the fine mode during the periods of strong photochemistry conditions that produce secondary aerosols.
The background number concentration at the canopy level has been estimated around (1.3  0.5) 10 4 cm -3 . This value is significantly lower than concentrations measured at kerbsite but do not vary significantly according to the environmental conditions, except when the day average wind velocity go beyond 4 to 5 ms -1 .
That background value hide however the large variations observed daily and characterized by a strong increase in the morning, linked to the morning traffic rush, and by a minimum in the afternoon explained by the double dispersion effect of wind and boundary layer dynamics.
On some occasions a peak in concentration resulting from secondary aerosol production has been detected and lead to a size distribution with a mode around 40 nm while on "normal" days the mode is around 100 nm.
The results obtained also show that it does not exist, at canopy level in urban zone, a typical or characteristic "aerosol particle signature" corresponding to the specific conditions leading to photochemical events. Nevertheless, it is possible to describe a set of average characteristics that might be useful for modelling purposes at large spatial or time scale and to be compared with emission inventories.
For similar considerations at shorter time or spatial scales, it becomes necessary to take into account specific characteristics like the increase in concentration linked to the morning traffic rush, the afternoon decrease linked to the wind velocity and the development of the boundary layer, both every day detected, or, in some particular circumstances, the effect of secondary aerosol production.
For those situations, except for the morning rush, the meteorological conditions influence is obvious. The wind velocity determines the dispersion process, thus the mass and number distributions measured at roof level. The chemical composition may be modified according to wind direction. The relative humidity modify the mass distribution, while the radiation level may contribute to photochemical phenomenon and secondary aerosol production.
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